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(57) ABSTRACT

A filtration container for concentration of macromolecules is
insertable into a filtrate recovery tube (5) and has an upper
portion (2), a central portion (3) axially adjoining the upper
portion (2), and a lower portion (4) axially adjoining the
central portion (3). The upper portion (3) forms a hollow-
cylindrical sample container (7) with an inlet opening (9) on
its upper end face (8). The downwardly tapering central por-
tion (3) has a filtration chamber (11) with two mutually
opposed main walls (12, 13) running down toward one
another. At least one of the main walls (12, 13) has a filter
window (16) for receiving a planar membrane filter (17). The
lower portion (4) forms a retentate chamber (21) adjoining the
lower edge (18) of the filter window (16) A base (26) of the
retentate chamber (21) slopes down on one side laterally.
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1
FILTRATION CONTAINER

BACKGROUND

1. Field of the Invention

The invention relates to a filtration container, in particular
for concentration of macromolecules, said filtration container
being insertable into a filtrate recovery tube and comprising
anupper portion, a central portion axially adjoining the upper
portion, and a lower portion axially adjoining the central
portion, of which

the upper portion forms a sample container, which is hol-

low-cylindrical and has an inlet opening on its upper end
face,

the downwardly tapering central portion a filtration cham-

ber, which has two mutually opposed main walls run-
ning downwardly towards one another and also two
gusset-like connection walls connecting said main walls
at the lateral edges thereof, at least one of the main walls
having a filter window for receiving a planar membrane
filter, and

the lower portion forms a retentate chamber adjoining the

lower edge of the filter window, the defining main walls
and connection walls of said retentate chamber being
planar extensions of the main walls and connection walls
of the central portion.

2. Description of the Related Art

Macromolecules, in particular protein samples, are con-
centrated in a volume range from 500 pl to 20 ml in filtration
containers, which are inserted into a filtrate recovery tube and
are concentrated in centrifugal units via the method of ultra-
filtration. In the case of ultrafiltration, it is normal to provide
a retentate chamber in the form of what is known as a dead
stop pocket in the filtration containers, this being intended to
prevent the sample from running dry. Here, the concentrated
sample is collected in the dead volume formed by the reten-
tate chamber and is recovered again by pipetting.

The recovery of the entire concentrate is very critical, since
the volume is very small. This means that losses of just a few
microliters lead to high percentage losses of the final yields.

EP 0 651 675 B1 discloses a filtration container for con-
centration of macromolecules, which, in conjunction with a
filtrate recovery tube and a microconcentrating device for
concentrating macromolecules from a solution by rotation of
the microconcentrating device in a centrifuge, collects the
concentrated macromolecules in a retentate container. The
known filtration container consists of an upper portion, a
central portion axially adjoining the upper portion, and an
axially adjoining lower portion. Here, the upper portion forms
a sample container, which is hollow-cylindrical, and the
downwardly tapering central portion forms a filtration cham-
ber, which has two mutually opposed main walls running
downwardly towards one another and also two connection
walls connecting said main walls at the lateral edges thereof.
One of the main walls here forms a filter window for receiving
a flat membrane filter. The adjoining lower portion forms a
retentate chamber, which adjoins the lower edge of the filter
window and of which the defining main walls and connection
walls are planar extensions of the main walls and connection
walls of the central portion.

Although this known device has proven its worth in prin-
ciple, it has been found that complete sample recovery is very
difficult.

Furthermore, a filtration container for centrifugal concen-
tration of macromolecules is known from JP 62-11564 A1. A
substantially hollow-cylindrical container has a cylindrical
insert that divides the container in the longitudinal direction
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and has a sealing collar. Here, a beveled attachment is
arranged above the collar and its entry opening is covered by
a filter membrane, which therefore rises by an angle between
25 and 45°. Here, an annular retentate chamber is formed
between the attachment and the surrounding container wall,
and the retentate is collected in said retentate chamber.

With this device too, a complete and defined sample recov-
ery has proven to be very difficult.

The object of the present invention is therefore to specify a
filtration container that has a retentate chamber and that
enables practically complete sample recovery.

SUMMARY OF THE INVENTION

This object is achieved by forming the base of the retentate
chamber to slope downwardly on one side laterally, such that
a first connection wall of the retentate chamber is shorter than
the mutually opposed second connection wall.

Due to the base of the retentate chamber sloping down-
wardly in an inclined manner, it is ensured that a practically
complete sample recovery of the sample or of the retentate is
enabled as the retentate is pipetted from the retentate cham-
ber. The pipette has to be arranged merely with its tip adjacent
to the second connection wall at the base of the retentate
chamber.

In accordance with a preferred embodiment of the inven-
tion, the main walls running towards one another are planar,
the connection walls being extensions of the hollow-cylindri-
cal wall of the upper portion. Due to the main walls running
towards one another, the creation or the formation of a reten-
tate chamber with a small volume is favored.

In accordance with a further preferred embodiment of the
invention, the base is planar and has a rounded transition to
the connection walls. Due to the rounded transition, runoff of
the retentate towards the deepest point of the retentate con-
tainer is favored and complete suction with a pipette is
improved.

In accordance with a further preferred embodiment of the
invention, the planar membrane filter on its outer face facing
away from the filtration chamber has a filter cover, which,
adjacently above the lower edge of the filter window, has a
plurality of filtrate channels arranged side by side.

In accordance with a further preferred embodiment of the
invention, the filtrate channels are conically widened towards
their outer face facing away from the membrane filter. Here,
the filtrate channels have relatively small openings towards
the membrane filter, which form a defined boundary with
respect to the filtrate chamber, the enlarged outlet openings of
said filtrate channels favoring the flow of filtrate into the
filtrate recovery tube.

In accordance with a further preferred embodiment of the
invention, at least the retentate chamber is formed from a
chemically inert material, in particular from the polymer
polystyrene. Polystyrene has the advantage that it is chemi-
cally inert and has no protein-binding properties. Due to the
design according to the invention, the collection of the con-
centrated sample or of the retentate in a very small volume
space, which is additionally chemically inert, is made pos-
sible.

In accordance with a further preferred embodiment of the
invention, the base of the retentate chamber is inclined rela-
tive to the horizontal lower edge of the filter window by an
angle of inclination between more than 5° and 30°, preferably
by approximately 15°.
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Further details of the invention will emerge from the fol-
lowing detailed description and the accompanying drawings,
in which preferred embodiments of the invention are illus-
trated by way of example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a three-dimensional illustration of a filtration
container with a filtrate recovery tube in the form of an
exploded illustration without closure cap of the filtrate recov-
ery tube.

FIG. 2 shows a side view of the filter recovery tube from
FIG. 1.

FIG. 3 shows a side view in section of the filtration con-
tainer from FIG. 1, inserted into the filtrate recovery tube
from FIG. 1, and of a fitted closure cap.

FIG. 4 shows a side view in section of the filtrate recovery
tube from FIG. 3 with a filtration container and closure cap,
taken along the line of section IV-IV.

FIG. 5 shows a side view of the filtration container from
FIG. 4.

FIG. 6 shows an enlarged illustration of the detail VI from
FIG. 3.

FIG. 7 shows a rear view in section of the filtration con-
tainer from FIG. 5 without membrane filter and filter cover.

FIG. 8 shows a side view of the filtration container from
FIG. 7, taken along the line of section VIII-VIIL.

FIG. 9 shows a plan view of the filtration container from
FIG. 7 from direction IX.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A filtration container 1 basically consists of an upper por-
tion 2, a central portion 3, and from a lower portion 4.

The filtration container 1 can be inserted into a filtrate
recovery tube 5, which can be closed by a closure cap 6. The
upper portion 2 forms a sample container 7, which is hollow-
cylindrical and has an inlet opening 9 on its upper end face 8.

At its upper end, the upper portion 2 has a peripheral bead
10, which is used as a stop relative to the filtrate recovery tube
5. Atits lower end facing away from the upper end face 8, the
upper portion 2 transitions into the central portion 3. The
central portion 3 tapers downwardly in the vertical direction
and forms a filtration chamber 11, which has two mutually
opposed main walls 12, 13 running downwardly towards one
another and also two gusset-like connection walls 14, 15
connecting said main walls at the lateral edges thereof. A filter
window 16 for receiving a planar membrane filter 17 is
arranged in each of the connection walls 14, 15. The filter
windows 16 each have a lower edge 18, which runs trans-
versely to the longitudinal axis 19 of the filtration container 1
and which is adjoined downwardly in the vertical direction by
the lower portion 4. The lower portion 4 forms a retentate
chamber 21, of which the defining main walls 22, 23 with
connection walls 24, 25 are extensions of the main walls 12,
13 and of the connection walls 14, 15 of'the filtration chamber
11. The retentate chamber 21 is defined downwardly in the
vertical direction by a base 26. The base 26 of the retentate
chamber 21 is formed so as to slope downwardly on one side
laterally, such that the first connection wall 24 of the retentate
chamber 21 is shorter than the opposed second connection
wall 25. The planar base 26 is inclined relative to the hori-
zontal lower edge 18 of the filter window 16 by an angle of
inclination 27 of approximately 15°. The main walls 12, 13
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running towards one another each form an angle of inclina-
tion 28 relative to the longitudinal axis 19 of approximately
4°.
To receive the concentrated sample, the retentate chamber
forms a retentate volume 20 (dead space) below the lower
edge 18.
The membrane filters 17, which close the filter windows in
a sealed manner and which are flat, are arranged in the filter
windows 16. The membrane filters 17 are each covered on
their outer face facing away from the filtration chamber 11 by
a filter cover 29 connected to the main walls 12, 13. The filter
cover 29 engages here via an inner shoulder 30 in a peripheral
recess 31 in the filter window 16. The filter cover 29 has a
plurality of filtrate channels 32 arranged side by side adja-
cently above the lower edge 18 of the filter window 16. The
filtrate channels 32 are conically widened towards their outer
face facing away from the membrane filter 17.
The filtration container 1 is formed from the polymer poly-
styrene.
The invention claimed is:
1. A filtration container (1) for concentration of macromol-
ecules, said filtration container being insertable into a filtrate
recovery tube (5) and comprising:
an upper portion (2) forming a hollow-cylindrical sample
container (7) generated about a longitudinal axis (19),
the upper portion (2) having an upper end face (8) and an
inlet opening (9) on the upper end face (8),

a downwardly tapering central portion (3) axially adjoin-
ing the upper portion (2) and forming a filtration cham-
ber (11) with planar first and second main walls (12, 13)
extending down from the upper portion and converging
towards one another at opposite sides of a diametrical
plane that contains the longitudinal axis (19) of the
upper portion (2) and first and second gusset-like con-
nection walls (14, 15) connecting said main walls (12,
13) at lateral edges thereof, first and second filter win-
dows (16) formed respectively in the first and second
main walls (12, 13) for receiving planar membrane fil-
ters (17), each of the filter windows (16) having a lower
edge (18) aligned transverse to the longitudinal axis
19), and

a lower portion (4) axially adjoining the central portion (3)
and forming a retentate chamber (21) adjoining the
lower edges (18) of the filter windows (16), the retentate
chamber (21) having lower portion main walls (22, 23)
that are planar extensions of the main walls (12, 13) of
the central portion (3), a first lower portion connection
wall (24) defining a curved extension of the first connec-
tion wall (14) of the central portion (3) and being at a
position substantially aligned with the lower edges (18)
of the filter windows (16) in a direction transverse to the
longitudinal axis (19), a second lower portion connec-
tion wall (25) defining an extension of the second con-
nection wall (15) of the central portion (3) extending to
a position lower than the lower edges (18) of the filter
windows (16) in the direction transverse to the longitu-
dinal axis (19), the retentate chamber (21) having a base
(26) formed to slope down from the first lower portion
connection wall (24) at a position substantially aligned
with the lower edges (18) of the filter windows (16) in
the direction transverse to the longitudinal axis (19)to a
lower end of the second lower portion connection wall
(25), wherein

each of the planar membrane filters (17) has an outer face
facing away from the filtration chamber (11), the outer
face of each of the membrane filters (17) having a filter
cover (29) with a plurality of filter channels (32) extend-
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ing transverse to the respective main walls (12, 13) and
arranged side by side at positions adjacent to and above
the lower edge (18) of the respective filter window (16).
2. The filtration container of claim 1, wherein
the connection walls (14, 15) of the central portion (3) are 5
extensions of the hollow-cylindrical sample container
(7) formed by the upper portion (2).
3. The filtration container of claim 1, wherein
the base (26) is planar and has a rounded transition to the
connection walls (24, 25) of the retentate chamber (21). 10
4. The filtration container of claim 1, wherein:
the filtrate channels (32) are conically widened towards
their outer face facing away from the membrane filter
an.
5. The filtration container of claim 1, wherein 15
at least the retentate chamber (21) is formed from a chemi-
cally inert material.
6. The filtration container of claim 5, wherein
the retentate chamber (21) is formed from polystyrene.
7. The filtration container of claim 1, wherein 20
the base (26) of the retentate chamber (21) is inclined
relative to the lower edges (18) of the filter windows (16)
by an angle of inclination (27) between 5° and 30°.
8. The filtration container of claim 7, wherein
the angle of inclination (27) is approximately 15°. 25
9. The filtration container of claim 1, wherein the first and
second main walls (12, 13) of the central portion (3) converge
toward one another to define an angle of approximately 4° to
the longitudinal axis (19).
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